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(57) Abstract 

In a write operation, data of a plurality 
of bits is converted to data (multi-value data) 
corresponding to the combinations of bits by a 
logic circuit, and the converted data are sequen- 
tially transferred to a latch circuit connected to 
bit lines of a memory array. Write pulses are 
generated in accordance with the data held by 
the latch circuit and then applied to a memory 
device in a select state so as to impart a thresh- 
old value corresponding to the multi-value data 
to the memory device. In a read operation, the 
read voltage is changed to an intermediate value 
of the respective threshold voltages so as to read 
out the state of the memory device. The read 
voltage is then transferred to a register storing 
the multi-value data and held by it. The origi- 
nal bit data is restored by an inverse conversion 
logic circuit on the basis of the multi-value date 
stored in this register. Therefore, the peripheral 
circuits of the memory array can be kept at a 
relatively small scale, and the write operation 
can be accomplished within a short time. 
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(57) [ttffli&oDagH] 

■ST* t U -t)V<Dmfr-m V «ff& 5 d 1 17— 0(W ^E: u 
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<h &*mti-rz>m#m 1 2 ^is^ow^iati 



3 

-?-© is&i*wm i ©sfrfr^wiu wz&jwx 

S&s:^^llrr£?gi&©*^ir;i^ru 

u*i»«*jjasB i <Djjft"&m-£-&z>m/)i±m%h i © 

^U-tMU^ttnTSSB l ©fflfit. 

±issg i ©j&g©^-?* t> t, m5£©mE£±iE* ^ u 
-tui^Jitrf -5 £ £ ir«fc o . ^©L^Mife5*79fi£©ffi<fc 

2©i&g<fc, 

itr^Slg 3 ©il@<h^x§^t^#^ch-r^^R?^4 
latl^S© U 7 U y '>n^fe 

2tfy h©^*£DTW^3n*i:£<M**£-r<& 

te&mizmis. m^\£mt<Dm\&fm$:msciM\z--mm 
&im&mzmsmmw. (sir. *i:77y>a/t 

<k 5 C*S58ttK*#f© H U~f >mEES5V@Sfr U 

dig "o") k-ts. 

VmeU&SmmiZls. JJK7— MfctlOVfiancl/Ch 

St&aut, utr^fcE^aRiB (^a "1") iz-r*. 

cmtC^O 1 "^O^^EU-WHr 1 tf7 h©7^— ^£!Big 
Mj **U©!(fcfeW«*S*vci».5. z\(D^m^^)\z 

m-r^mtvxit, 4mBss9-i2i696^^^t««. 

-R&mi&v—i; cjf»3» ic^ousv) 



'(2) #H=- 0 2 8 4 4 3 9 3 

4 

M©«bo^*tif^u, -0". %m "vizttjfctz 
»s ck ? &Qj£©tf£ -^^fr© tr— ^m©i/2©& 
nxi^o ^m<Disi<Dnwm&<Di&m&.4kizm^ * 

mtMt4mzfflm?^^&&£^omm8mfrdb . 

So 

z©3B9i©B«Hi, tg&©^©ii*£S'>K#p7L 
*ft«Mi:s-er*77ife*«fc^inK «fc tj tfiiff-ec^ 

So 

c©5gw©fflfl2&6l«r^ffllWt«3a*KpWi. 
*?iaB»©Kaafct^Sf#HBB*»6?B6*^r*:*T?*^5 
■5. 

5B3B©H* 

30 *B»:*o»TBH^Sti-65SW©'5'&'f^W«:t)©©|R 
■6. 

(1) -?-^S*^^l3ti^:t*^ h©^-^?^- 
>a3Jawaaisirj;o-€-©tfy \>oy&&k\Z.feV1Z.T— 

rwx LT««»©EMBl«FK:ea«rr* - <h 
^i? SttfeC, ^-^^m LPtl^i^-ffi ums^^n 

*n© L*vHt©+mtcS^*-a'TaE«eiFP©«iBt« 

(2) y j EU7H'l'3©E«BR?lC«UTai/»ilBa6m 
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M«EE©l;f <=> r> JE£fc©/A# 0 £$fe< J: 5 (:: U 

±eutc (i) <D^&\z&ti\z. ^V7u-f(Dmm. 
EB^iBteJtJfttt/jNS <ff$A.5i tan?* * 1 1 1, 

|Slf3ff3£®«fc*»t«BS*3Strs (JS3I2© (1) ~ 
(4) £#B?J £££±0, W2&VM<m8crteb 

^fit7 7 y S' i * =E 'J ©Tj^frft^T/J^ < "T * CI fa&t 

Jfcfc. ±12 (2) ©¥§HrJ:0. ^-rx^-y^Uir 

2 t:y hT^-^^S-^^U-b^tZ^a 

5r-^^7cw 2 try h'r-wzT&m&tzmo-- $m 

3(4 HI*. ^MSlrfl»^Hl79-y>'a.^ J EU©-* 

JUSt^-T^d— 3^ — hT&5„ 
JB6BR4. *^©£lt7^yS':a.*^E'J©*&*» 

mi m*» ib^©^?^^*^ ©«&«*• 

mam& *BMO^l75yi'a^t'Ji»Oii« 

—9 £<Dm&&m&=i > h a- ? ci*fc-a-«afiwc* 
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lt7- h h 7< ?m&gizm&Tz>*< -y^>im% 

ftl6Htt. "7— f 4 K^'f ^EBS«)^«!l«^risBSBI 

->^.75&&^-mBJEI-e*-5o 

3521BI& -b >7; v y ^EK©f#fI ^-T^-^JKlfc 

m230[ J, t>777 ?EB8©f1MB Sr^f^ U 7 7- -f 

^ SH8&SQfirr*fc»©*j!l©JBiB 

JKT, *^S7"7y^^ ; EUt3iSfflUfc^e-{ZO 

^ut;u£E**fts«5^£©SBft#5£*. £fc 

£ 2 0f£#M^-^ t»7C©^-^^^7n-r-5iS^!^7j 
Stejjsffe©"*?**. 
IS 1 Hl'fi. 4*OBJ6£*l£:V»a*. 1 *&)±jwz 2 

t*y b-r^to-^ "00", "or. "10", "ir©*wu&»* 
E*s*5«#©aatoSRS©flf!i*t3S*nT^»s. sib 

© (1) KfcfrSSBlOA-fT'-'JT*-^"?** Yt^ 

#0, (2) i^-r3g3s©nst& 

# (aNANDb) . (NOTb) . (aNORb) &j&8ft %>Z.t.\Z 

±0. 4o©tfy h©3-& M r©fflissb&tofi, 2 
& 3flfc^3 48Bi©4iS7 s — ?\z$mznz>o 

z\z\t\ ±%z<D$gmmz^z, "\-(Dmmz.^wMm 
^r»uT«5A»frr^^«^t>^©aani*-r 

10© (3) \Z7F-r£o\Z4m.Dfc<0. iMvYf—^ 
P*«I©^:©Ett?^iC*fUT, "00", "01", "10". 

M ii"©5^^*w-enrasstr^E«s-a-<B»&©«- 

Ett^© U*^Hi»*©36fk©«?*i« 3 HCasSn 
-Hi^©gc*-tBUmE^, 3ga5i 0g3BJ©£-Lf£<<Mi 

SO (d*NAND f) NANDc * & , 0*$£tZ> Z. <hTS^ji 
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£ft/i2 try h<7)^-^©^-6— # (a) ^^jcT-SC: 
©££T##^^-:?b<t— IStTSo &i5. d *,c* 

(3d, cosfem^s^yr. 

ws*?m;i,w;2\zi>>i)T)Uzmtiztiz>o Z\COt 

cixnccfcoib^$n-S)7'j y-?7uy7?n<D&i3\z£. 
o ±aax-f y «ii*tw o am <=>ft5 t^fei:, 

ggDVDT?^ D y ^CIil«r»«L,T»StUtCLKl® 2 ffif® 
mXi<D9 a y ?CLK1 ' *n»BW.EBSCHB*^-UTiHt»S 
ftCKD^Dy^CLKl' \ZW9ily-Z)M-i- x )^—^VV>7. 
r^REGl, REG2#->:7 h $ft£ d tK:± 0 . Kil^f—Pfe 
1 try h-r^>3SSI^-f± , J5r-^U^^TffiCl.REG2 
l£*&fa£ft3, 

m 1 CD/\*-f ^-'J t=-^ l^X^REGlirl&^ftfcT 5 - 
^ V'«i:m2 CDA*<^-U5r-^ l^X^REG2ll;&&fc*ft 

EBSCHS*^ L/T^ ft* * D y ^CIK2t3H»! LTS> 
7h$n. SglHCD (2) ©HffStfri^— *SS«BB 
0Blli:ilfy h-F^fW&Sft, J^<z>WS«jr»c* 
■f y 3=-SW2£i&T* t'JTK 12CDHMK11W* 6ftTlr» 
-5 n tr*y bfiOir >X 5 y 3HsKl3K3H3fcl££Sft. * 

y^CUQ' £/\^^Ut^:*I^X^REG1,REG2K{HsS& 
U •fe^^yT-lSfcOlBjeM*— ^ta&DRSlCtt^ D y 
? £fi£lH]2§30;^ 6©i?Py ?CLK2£ A*-f U t 5 -^ US' 

1114. ±!2A*-f ^- U 5=-^ Uv^REGl. REG2F*3CD5 i - 
^a,b*^-ft^ftA*^F(C§tt (aNANDb) (D^Srfr 
^■5«fc5JC$ft^NANDy— bGliickt* (aNORb) (Dfflg 
€rfT^PN0Ry-hG2«h, Jiia/\*-f^-'J5^-^U^^R 
EG20-T-iS'b*A*^TtC$^ (NOTb) 0D^£fr& 
5<>A*— ^G8t*»6«W£Sft» y^SW2ttJlftS 
0^1^- Wl. G2, G3CDl/i-Tft*^ai^7ff-^Sr3^L,T 

•5. 

- t^^BBHUORUT. ^tiJ7K12rt01 

xtry h8Lt\zmmisrz.Wt&mi,T-? vta, jita-tr 

^vy^Ei&lSKckO^^ftT-yy^ft. F*j8B® 
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^CLK2{Z^UT^-T y^SW3€r^-LTi[rS5/\'-r 
U t 2 -^ UiSX?KEGl\Z->V 7)]&M2tl%. 

. KlSCW^SftfcT 1 -^ "d"fi*< y? : ■5V^3fef^UT 
B^rf^AV;^y7 ^ -^US>;^REG2l;:^ 7;MS3l£ft 
So tsZlZ* W*ffiLfII=EU'^«*KLT-te>*9y 
^lHl^l3H^tB$ftfc^-^ "f'tt^-fy^SWS^- 
L,TiS^^®HI^14(C>'UT;MBiil$ft*« > Z\<D£ 
^> /N'-f^-U^— ^U^^REG1,REG2{4. i7Dy^CLK 
2fr^Ur->7h^ftSo 

^Sii^Wi7Oy^CLK2(DS«8J;0feM<T^i. ^ 
Oyi7CLK2CD^ffl^ ^>1tt8^e>CDffi3?fi-^t;: e k 
r> P y ^±fi£[EK§30;6i&j£ UT^^S CI t 
So «7— HiHSc^-ffl L U-^KD^Hfe ->— ^ >9-18^ 
®«Wflr#tfler> Tff t)ft-5. 

±!Si£^&i!S[HB& (^-^KtaLfflS^ESI) 14 
fi, _hffi/N*-f^-U7 : -^U^^REG2^6tB*$ft-57 ; 
— ^^rA*i-r-5-r>/^— ^Gllt. fe-O/N*— ^Gllt 
^ <Da*t_hS5-fe>X^y5 L lHlK13^e,<Deg|5 :: -^$:It 
9&JJWT- IZ&V& J; 5 fC$ftfcNAM>y- hG12t, ± 
E/^^-'Jt 1 — ^U'^X^REGl^^tti^^ft^— 
m&-£l±Tffife<D?'( 5 >i^Trffi^-r-5)lMtHl^DLY 

^IjEtHl^DLYCDffi^^Sfe-rS'f >/N*-^G13<fc. 
m-1 >A*-^G13©m* t_t!2NANI>y- NG12(Dffi^7i:Sr 
A^t-r-SNAiroy-hGMtlCckO^^ft. JJE/t-f 
^-U ■x r -^ L/^^REGl, REG2(C^F$ft^^.fflU-7 f 
-^c, d^cfc^-t^^ y ^(HlKlS^e.ia^ggl^ftfe 

K^mL^-^ f K*ruT:sg2 H^u&jiawf (d 

^ *NANDf) NAND c*$»r-5. :t^feS(t ^ 
y^SWlSr^l-LT-^-^Attl^^I/O^ffi^^ftS. 

^©i5l:l/Tl tf y hO^— ^^tti*$ft-5<h^ 
{C, J:IE/\*< j- U 5^-^ U--^ ^REG2^i->7 h $ftT^ 
JSSftTtsfcT 5 -^ "d" (=b) <D 1 t*y h*lfil*Sft 
-So -£><hi^ A'-T^Ut 1 — ^U-^^REG1,REG2CD>' 
7MM^«^Oy^CLK2{3^LXff^ftS. ^fC, H 
lf±EL/W-V 7 s — ^ Ui^X^REGl, REG2^^5 ; — ^ 
"c", "d"O^Olfy h^^-m^ft. -fc>X^y^l§] 
gSlSd^ilCSg^l^ftfc^fflU^-^ "f'O^Oltf 

4i? y h-f^LTl^Sg^C (d *NAND f) NAM) c*£!Qfi-r 

s. ^t. ±iHtH«©s^s^oii-r^<!:T. mm 

$ftT7C(D2k*y hfl^TC^ftAc^-^ "a" 'V'd^ 
Affl*«?I/0J; 0 W^m*Sft-5o 
&*5, ±ffiffl«fc3t. iS5^^SlHl^l4-CjJ6^$ft 
^c-t 2 -^ V'^lfi^lCAtB^ifffl/cyNffl^^-BrSf^) 

i>7.^REGltC^L^ iTOty biZ-D^X^^am 
T L^ld/W ^- U 5r-^ Uv>X^REG2f*lCD5 ; -^ <i:3<! 
StlAUl*^?I/(y\tB*$-frSct 5 
SO t/i„ ^-C9«^-> iSffiffi^lHlgSDLYCDftfcOfr. 1 fcfy h 
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<0 7 y ^tHBS^-^-S & r> \Z~t Z> LI/ \, 

Uv'T.^REGl. REC2{C^LT^e.^SP'\ai*-r-5 

> H^— ^i7©-r3— l«iltW^I^»TSRn"7> Ftz 

t/iffi (*55v) csn. f*a*r-^ti/T 

"lrfclEltUWKIBfcfc* (Jg3BI© (1) ) . — & 
jSl3Hl^"r«fc , 5Kl. "7- H*ft3tTB±Jf 
€'Jt;K53>hD- hCGJZlOV, tfyHR&F 
LT I* K >t!0V> (¥VfftWA»ell) K-5V© 

SS13BI G612H, SB14BD Idist^T, psuM4p 
pwel H4*^E U -fc;U©S#<i:ft:-S pS¥ 

z/3>mi&> p^7x;i/^frwell(D^ffl©n4-{4;*^: 

U-t;uoy-x> HK>ifc p§!^x;i^cpweii 

O^ffi® p + , >M V U— > 3 >M*gni scfeWCD n +*S 
<fctfS&psub©^®0p+t4, #¥*S#Stl£l3«f&:£-^ 
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14. 128^J;3J!i:7— H*fc»S*lfc*^y-fe;k&« 

JKfifcs*!. £©«k3&— ^o^x;u±ic»j«snfc^T 
©^^•j-fc;u©HSHii5fc&rpTSB{catiT(r»s. asst. 1 

(iov) (ov) £-r-5£<fcT?. >7- 

M«4io37> p u-^^iens^^ti-s £ tic 

«k0 77yS':L*^y»4**i&* ; E— Ktfe*. ^ODS 
-/^ $&^E:— KCiit^T, B^CDiS'-r 5 >i^T?#*ii^T r 
— ^#A7j$tt-5. "T*t, 77 y ^3.^^014. _hfH 
•trii*-'? 5 — ^ W -y U ^ Uv'T.^REGl, REG2H 

ttGJT^^t^Hftf * U-^yTSl) o 9&U4. aNAND 
b.NOIb (bOSfe) . aKKbOWlCff J&bn*. 
tcT—Z (llHia(4aNANDb) f4, 1Z>X7 >y?-f5B&13lZ 

&©;*. -y TSST/K ^- U 5 s — ^ U >?7v ^REGl, REG2 

^(D^xcD^-^^t^nr^^m^v. fern** 

(D«7) ^7HU7.<h^lO[a(^-rf*DlcY7HU'X*'7 

Ufc tfy bo^^EU -ii;u{3hto/t;^4R(z4l€r& 

S4) o »*i^l4. 5Bl2EII^"r«k5^, "7— 
UTn>ND-;i^-hCGtC-10V, tfyMlfi^LT 

fr{4Vcc (M^.143.3V) *tffibP3*i*. CinJ'ck^T, 

^fclw. «a*L^yWC*Si;fc^U7 7'-f«E (IBIS 
f4*«j3.5V) ^tS*i^^tC^t^t3$n^^S©7- 

n-5*t. #*ii^s©^^:U-fe;^'=){4fc^fflU7 £ - 

^A^SA^iBtU ;p "0"tc^tll4*-€-CDlHlCQ#€j2^- 
f4»TT**i» nn5y?f^i5«"l"Tf*«t« 
jWJS©^^ U -feJP*t*tU4\ ^ ^ 7^7d^ ^S4{dM 

n&mg&&/vi'Z.wfflQ-£tiz>. ±§ax^y7^4~s7 
so u-fe;M4¥iST3.2wgaE<oL*iMit^rr*«k5tc$n 
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g&lSCDT^TCD^— ^te "0"f3^:-5CO-e. X-r-y^SS^ 
SfrU -r^XOS^^U^UfCJc^ft^ii^K "Tift 
fc^T 2 -^ "10", "01", W n lZttt&W**2iWmT- 

SI ('MO. ^<D^?iig* (NOTb) HS^< 4M^-^^ 

(2I3B«2.5V) LT^U7r^jWffc*>tt. 

*5rrS«fc3l-Sn*. %3 0^I (aNOR 

b) ©tii*W:t^U7T'r (^'J7r<«BE1.5V) 

— 0B©»*i&*T?f;fc. jSl(7)mii% (aNANDb) $ 
t>X7«; ^EK&13ic3Sm S&^AVI^ 0 9 y 

*TOT?*s;:£jW$h&><5«n?, wwhlt*-^ "o" 

JftSR (NOTb) 5^>X^^[El&13Kifte&$*L 

t#ia*FW*a**%*n*. $3 ©mis 

X (aNORb) *J, ■fc>*9y3HEB&13K3lES&Sn. JtSS 
1E(J1. 5V@^T?*-3. 

a*^u ^ yfov— mi«be©i95©±, m^u^ju 

G»5sfrl/M K&fci£<iS5££n;tW^ (3.5V) £ 

d'Jffi&feb-S (3. 5V->2. 5V— 1. 5V) «k"3Kf»W3ft*. 

B«£TSL#V4tot4MHt>U<ra**HE^fe© (2.2 
V.1.2V) KfcfUTfc, *%>*Hl/*V*ffl[ (3.2V) £g;§S 

tt&*^j±.)\^<DW%^&frfcomzmmzw% 

U77'f07- FWtEE©KJ£7j8;£l/aa. —EST 
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3m©U$HtttEE©5'&'f'|!ll©fc© (2.2V) £g;gS 
£ UC**&*Str£:n. 3fcKl— ®g©«BE«J:«3t>£it,i 
U"^U (3.2V) , %Ltd,$m^l''<)V (1.2V) SrB^tf 

(A) 1:^51:. BSt-r-SU^HftPEI 

IHI3js-r«k3fc, 7— H«H£it5±tfX*^yii;u©n 
>hD-it^- hCGJC3. 7V, 2. TVSfefJl. 7V(D=J;-5^S 

5VCDmEE^^liirr -5 d i (' i 0 fr& O . Sc^fcB L-SWF 
tt*fflLft*e^r*3V> H^n V> J* 1^7^16 

«t)^t,^3.7Vt'^bT'7-l<i||^3i^Jttf-5 U-f-y 

^Sll) . wisnfc^^eu-wwc^^iT, "7 

y^Sl2) o ^tC. tt*ifiL»f^*i— gig, -@g^£ 

^u/^si3) „ T^fe-^. «ywau»m&*Hgi©t€r 

±I5-fe>X7ry^IsB^13l*lcD^ffiU5 ;:L -^*/\*-1' 
^ ^U-T^^v'X^IlEGl'NJjSg-rS U^«y^514) . 

—^ommmTt^ t^fy ^sis^e.su^MoT. 

fc^ffi L l^;i^£2. 7V(CKS L-T— [h] g 05 s — ^^ffi U 

S. =IeIg(D7 i -^*ttiU*3J;t^l^mT-r'5«i:, 
Steffi L U-^P^rl. 7VCK^ g CD^— i^^^-ffl 

-z^mm^mmsmAuzmsks-** ±aa/x 

■f ^"U 5^— ^ U^^REGl, REG2{^^$nXl,^5i i — 

^^T4if-^$: 2 t*-y h \zmk-rz>wsmm&&ftte 

r> U5^y^Sl7) . -tux. ±:>7.7y7-[B8&13fa<D 
(S16-S18) SrglOjgb, K^-HiLiW^d^T-rs. ± 



13 

10i*lBl.W (3.7V) frftfeZtlTV- 

—9 "c"tt-t>X7!y^IsISSl3(C c tOSE*.a$n. -fc> 
*^r-5m lWA-ft U 7^-^ Vi?7. ^REGl K-t 1 — 

m2<Dn^±VT-?\s*j7>?w£\z$m.-ztiz>o v- 

"d'\ "f"G)4ffi5 1 -^^ 2 tV h^-^t3^7C$nT 

¥#ft^-y y±f^A^:^Hit7 7 -y ->:r*^:UMDFMCD:£: 
m^^tlT^o n>hD— ^COOTfi. dCDlWll 

I^SC^-fil^— <D^$WT-5[Hli^-U*S. -T^tJ-^, RE 
CI, REG2^3 >hn-7i5^0 2e7h 

/:2t - 7 h 7^-^ £ 4 M^-^ tC^-T S 

SIbBS, 12fiFAM0S© e fc^tcya-^'f >^y-h€# 

t^mmmmm^^ h -y ^t^gHts^n/i* 

t'JJK- lS^^fflL^-^fcJ;^*^^-^ 
>7; 7 -y ^E», 14te* t'JZWi^t 
*-fcB 2 *ufc 4 fifi^— ^ 2 fcf y Y^—9\Z^mt^ 

S^&ifUiiEisg. i6«n > h n— ^ccot#> 
ssxjntozmKi&Sinrcn-Typn- K^n- nrs 

JSLTir>X7«>5^iI^13^^e.nTli-5. #-fe>X 
9 -y 7igg&13tt-ttt-!Sft0 ^■ : E'J7*Kl*lW7— HiUS: 

T^T5=fc5K«i££nT;te9, 2 0©-tr>^7-y5 : - 
ES&13, lSt^^^n^ifctBU^r-^H^ffiOY^a- 
^IlI^15irJ;^T^i^nTtB*U^XiS'19^1 tfy h 
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14 

^lOiacDi-Jf'Y^n— y[5]S&15W— ^Sr^-T 
S7jS;t LAOdCDY^n— ^|hI^15^>> □ -y ^ 9 

■t>x?y?-\Bmi3\ziz->7 bmmvmt-rzztfr 

<Z)f& ^ i EU7'K12*»6-fe>^9y^-13's8lE*taStl 

•y hW-^RES^-y^^ff-^CE. g$&*$H8Pff#W 
E, ttiJjfflffllE^OZ. isZ^pUyfSC. 37>HA 

#CK%Z^taB|iflBPfl|#*flJl 0 &t?A y77 E18S21 1 , 

•y ^ TiaBm*±3&\mmmtyzmzj\,*Tp3mEs&tz 
■7- H«H6»i-r*« ^^firrsxz h uz^-y 

26a, 26bfe c fct/'7- H H y^nzi. mSM&^m^^ 

^LT"7- H H /^27^tC«*e^-«^-f -y^>i?TiI 
K29. F«gSI5©^0«y^ (CLK2^) «S4^-*^Dy^ 

ibWfCKgf-r § Y7P!/X*-7 >^33, If -y h ©ffc 
B (7 H UX) *fi58p"rs^ft7 > H U>?^^34, Y 
TY-VT. tPF&7 ^UXt. &ttMrf&7mitM\58&35. 

T^ux^^cvrz^zmi^vm^oWk^m 

«*.Tt>S. Cl©^SS^jCD^Hl7'7-y->aL^ ; EU 
jri6l3K0&£:n<&<!:. V< ttu-JutfjMgmjTi&y 

is-^yviwmfen. 7 ^^nts-ommz 
so \zxmt*. -fcffi^--;ufij^iHii^2oo¥ij®fgms^-r« 
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So 

6b1? 2 gpglC^n- FTj^^ggffl LT 

*30. ^{iyj^rn— ^26aTX7 H UX(D±&3 if 

awrK;^BasTaBi*u-c«!wrr*«fc ^ i^swre** t 

Sgl60f£. "7— H 7T5K27fl!)fl|)S«Sa« Ufc h<D 
f^fSI5®!l^±lHl^28{iv-'Jr>+H8^e^S 

5P>:T[IK& (17— MfclEEfflSlsB&J 29©#tfi!3*efcfcC[) 

fJS*)^, fla5©2ffi©:7 7yio.*^yTiB3ifc:»7 
-KIWEBi, (2.7V.0V) . 

(-10V.0V) , «i*^U7 7"f«BE (1.5V) % #£fem 
ffi (+10V.0V) RtfiB*^U7 7-r«EE (4.3V.0V) © 

•JT^tsns^-HWiEEIi. Sc<*-fcHU«EE (3.7 
V. 2. 7V, 1. 7V, OV) , gii^mBE (-10V.0V) , Wt&fr* 
U 7 T^WE (3. 5V, 2. 5V. 1. 5V) . iBafe4J«ktfiS*^ »J 
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7 /"TWEE Q0V.4.3V.0V) R^U7Uy2^i«BE (-1 
0V, 10V, 3. 7V, 3. 5V, 2. 7V, 2. 5V, 1. 7V, 1. 5V. 0V) ££:-5. 

.... tcjsi;-aBi6ig©«fc5ir«te!Esnfc«7— i^hm ^ek- 

JB16BK0»7—' l< H^-f /tlDRVtt, -7— ^<8^y''»JT ^ n — 
F:^£^Ut:|§^©fc©•T^ l&Sj^IIBglJOGSlCD 
ffi* / - HH1 K 8 f@<D«ffig^(ElS&VOLSl ~V0LS8CDA* 
&£5ffi£RU *&WffiWyHBSL0GS2©ffl*/— HH2 
K 8 {®®mBE^lHli^VOLS9~VOLS16CDA^S*ji^ 
U yj T^a— Fff-SfXpl, Xpl *~Xp8, Xp8* ICcfcoTfl 

it Drfc«ktfc/'J ^n— P^Xpl, Xpl * ~Xp8, Xp8 * «T 
^U^^n-^XDCR (26b) ^Oi# 

mee^Ei^voLsi~voisi6fj, -entc^itrr-s^sa 

^HI^LOGSl Sfcfi 2 aSW*U^U0SfR«#£ffi7J l 
^(DTzlblZ. ^tmM0SFETQ56,Q57^^U^3-^« 

^r\zTx^y^m-r^^o\zT^ sec ^mm 

fflM0SFETQ56, Q57*t^j y H*7ttliC*tUtt*, «7- 

l5^tmM0SfETQ56, Q57<hffitfiWtCX-T y f*H$nt 
ffl7J[Hl^INV2(D^n^ncDA^C^0[)«BE ; £:^&"5Itg 
^JUT y ^0SFETQ58i: >0l^!7>MDSFET859t*t 

>"J fJ- HflT ^Xpl, Xpl * ~Xp8, Xp8 * «#>7— 

xpi*~xp8,xp8*o^-n j ?nii, mi^, n«7^ 

V, 4. 3V, 3. 7V, 3. 5V. 2. 7V. 2. 5V. 1. 7V, 1. 5V. 0V©ck 5 ME 
ffiVppT^O, «RT2^4ft*&*tia«BE»3»*a*. u 

7l^y>-ifC{£ffl$tl-5-10VOcfc-5^:fIEEVee» ED^® 
U < f3^P«&<>: UTOOVOcfc p^mEVss 

-tB&S-^aj^lHl^LOGSl, L0GS2(i, =&4r X — 
DCR©«-^S:S^-r-5-r >/\*— ^INVlt-?-CDtB^€:^ 
feU<{S«-rSh^>^^Ty-hTCl<i:. X5^3- 
^XDCROffi-^^^fe L < taaifflW* h7>777y- 
•s? hTC24:t«fcOiBlfi!G*tiTi/»S. 
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17 

±S5«EE^SKV0ISl~V0LS16«-etl^ni^— 

n^yu ^n— Fft^xpi * \z& o y^mm £n-& 

SFETQ59 £ €r<lr A, £ £ J~#gimM06FETQ56£:/'J 7=3 - 
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3K*lfifcaftTV»S. ±|ESg?P3i5«ttfP4{3«. mBEVc 
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V 7f— hTCl LT J — FN1 £tD >7 U^UCfc 0 . 

c *ia^n^n©«E®yii!SvoLs 1 ~vols8© a* \z^- 

1. Xpl * ~Xp8, Xp8 * \t. -?-© O t>Xpl, Xpl * Tt'ttdV W 
^T. ^t«M0SraTQ56,Q57(i«aE^lHl^V0LSlZf 

© 7)1,7 y ^IOSFETQ58i5«fc TSrfyWV >MDSFETQ59fi, 

*l:*7 h*7ViM\zt£tiZ>„ 

3tittEQSyaBSV(^10DlKFETQ5% Q53® 

o T, tfJ*IslS^INV2<DM0SFETQ52/5t^->^l3 $ tlT. 
■7- H^ffH3»Pl(DmBEVppt^^T5S«$ni&«?) 
■5. u0i^ «<DM0SFETQ53©y— hfC^$n-5 
D«7U"<yWi. MOSFETQSTO^^cktJTS^ijmEEVssJ; 

T 7 -f - HA v ^M0SFETQ55© 3 >^ ^ < 
Sn-S^ttrckO, S^M0SFETQ53Oy— h^meEVssJl 

•5„ 

^^§5EL/$lJti2<£>cfc 5 fc/Vf t/^VWrSttTH* 

U -fe^T?** £#fcf4. y°u ^n- Ffi-sfXpi, Xpl * a 
<t£n, y-HNi<D«^i«ffi^[HiKvoLsii^oii 

0SFETQ58*5ck(C;7 r ;^'7>M0SfETQ59fi, Mzl-ytfM 
\ZZtlZ>. 

^MmEB^lHl^V0LSlOM0SFETQ52,Q530D. 
y— h l3iW?F3, P4/&> "5M0SFETQ58, Q59^UTVccm 
£&5^#^&$n, C*lfc«fc^T, m*EI^INV2<DM0SFETQ5 

raro52©y- M£#&&£n<s/vr mosfetqss 

© L^I/^mE^/fttlKVcc^ 0 h&^fctb, MOSFETQ 
52f^^{^a*«> h^7StuS:l^, ^->t^(DM0SFET 
Q53t::<fct>T«7— F<ttl©l^WrF**<&fc 1 fiE-3T:7-f 

0SFETQ52©^— h^Wpp!^®$nTM0SFETQ52t3;^:l3 
*y h*7®«Si^*. fct. iSire— FfclfcVs 
X, ^MC7- HtSHriBVssSTtt«$n-&. 

14. JJ»*^*— m©ftf£ic*i;T^s©Ti£i, 
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2(C#^$n-5«mtIcfc-3 T, ^^U-feJMC-We 
tl»l3BI^>SSl4iaiC35T«k 5 WBEE*«8ttn$n*«fc -5 

■7- paerab-rs. 

U7U7 S'iftfPsfc^B*^ vcMBpTTS. — B. 
© (1) ^$*lTfci*«k5l3, -ttl^flL^MIt©!* 

LTl/i-St. ^170© (2) ©«fc5fl£-U€r^M©f£e> 
-?-©MH£ LTf4, ^tA^*-5^^E'J-t:;W'(?IKL 

&VZ>£® , )-?\Z&Z>i)T>z/3>l3.afr&Z>o Z\<D 
try h©**BEttrr«a*6D7^yi'3L^ ; EU 

-5. 

^18B3!3 U71/7 >• J-iM^©#Jl|i€r 7n-ft- h 7? 
ScTo ^©CPU^"5 U 7Uy ya3V> F#A?j£ 
n-5i:> y>-^18d^Si$nT. ^18l2©7a— J- 

(X^y 7^521) . d©^ 
V ^g*/NVP7> (DQIMZJ: D , T-^T© ^ 'J -fe;W© L# 
tMttf*. ^170© (3) K2g*f J;3fc:» ^V^fC^Lv- 
7 h-TSo «rldKSS*ia:t»*J, 5s7 h»40. 2VmKT 

\t "io"\z$>z>*^*)±i)],w&\,»m>^ -r<±<Dm?>- 

(X^>>7^22) . CintCctO, ^^V±.)UD 

v^miz^cx^—^^m^-m^ti. ±L>x?<y^\Bi 
tewz^omm* ut^t^) . ^©t 

"7— MMEE£9bffib>U$<'^€WT<5;i J EU 

-t)WZ*iJfcrz>-\z>7>7>y^<D7 : —?\Z >7 

^rr-5-fe>^^y^©5r— 9\Z. "0"lZt3:Z>o VK\Z, -fe> 
^ ^^©^r-^SrSifteS-e-S (7;5r->7^24) . d© 



(12) 
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mz, _hia^*-mu u^tss) io^Ku 

;U (SS170© (4) #^A) \ZMfi>T^±.>X^y^(D 
170CD (4) W^B) lZMl&l'tt>7>7y?-<Dy £ —? 

twrr-So dtin^o. 7.^->^S2i-co^vi^T? 

(3.7V) \zm-3%}&gfr* ; EV±)W>m'fe2tirzZ\£\Z 

u in3ffia-r*/^u-fe;p (fgn^co (4) ^ 

h?820mZ7ik-r£ O ft«fi£©-fe >X 7 y J-W&\Z& K> g 
(Df—Pft "r-PftS^^EU-fe^ (^170© (4) ^ 

u^Mzitjfo ij77< wm&mfc UT 

^U7 7"f*ff*5 (X^y ^S28,S29) . U&t*tiffl' 
^'J 7 7< «£EJ; 0 ^^.Ti^-C^ y'T^—WZ 

»*ii*t^U 7r-f *«0iSLT "10" 
5 s — ^CD^^iJ CD U 7 Uy S^gUHte^nT-f-S (X^-y 
7S30) . dnt<t'pT. 10"t- ?<D* s EV±JHD\, 
#</Mtt<Z>f£e>0#5tffc (¥4HS) ^170O (5) CD 
«fc7fc/Jx2<&*. £tf£> "01"> •W05r-^*Bft 

tt©IH*<kO»E<r*fc*t, *-5ry7S21~S31*|*9 

Jgl70C9 (4) co^A,ac-^$ns<k575: 
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fft>«&*/iS*. &*tH LiWfrWfT£*l-5 CI tic J; 

Tr-f x^— 7^3±« u*^Mtcoaabirsri"« »; 7W 

(1) SS777va^ : E , JiU^>A'<tti (/RES 7^ 

(2) U-ty MSKUiry hflHf (/RES) 

(3) ^^>A-f*afe&»s/REs*nc7i^>w:"rsct 

(4) TOfc^TS^KW/RESfcn^W'WK: 
(3) «H*^->U /RES*A-f l^yH: 'J7 

^:*5> ±EHRW Ufc'j7Uy ->a.Witm&1t. 7 v y 

^a.^^i;t3®3^$tl-5 ! bCDT«^:<, 75y>a/ ; E 

u (Dwmm^m&mmuzmf-t&t. m^^y^ 

yxa^'J-Cfe. b*ViMCDfie,-^SCOjfc*c«^L 
JSZOHKJi. ±E^ ; &iJ T W 12*J:t;-fe>X 7-;f 

X<y^M0SFET Q2*^U-CSSttUlStK:SaiRrtBl*StlT 
t/iS, dn^CD^-f y^OSFET Ql, Q2CDy— hftOWt 
XT' H Uxm^iiV - H/7>f h Wff -^tcSt? 

^Tj^fiic^n. -r-^^ttibf^ (^»J7r-f^-g-tr) 

Vex (3.3V) <D&-5fcm&\Z-2nZ>Z\L-Z, 7*4 *J 
5^M0SFET Ql.Q2«^->Wfigi:$n, ^->t^CO^^iJ 

^ICtt. bf y hMC!>S€ri&»«BE (5V) S^U-WP© 
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£&#mV-X&SLW<DX'{ y^MOSFET Q2itt7tfM 

My h^Syj^-V-v'MOS (SW21) fCcfcOlVCO^o^: 
V H&fi^'J ^A—v^MOS (SW22) C«fc:3T0.5V©,k3 

(±>X7>7) \Z "rZ-tyhlsTte^TV 

-Fmizmz&fr/vux (-lov) zffliQ^ ^omg 

&&&U'<.MZJfoDfc'<V7T'(9&. (I[§]@te#j3.5 
V) £<7-FigR{3tS5£L<-C #^&*A7PX#EP;&D£ft 

<»*^)-tMZttfelsTz.-£>X7y?- (-fe>7.7>^) 
Kfi^-^tUT 'T'^btiit, "l"GDji^Tl^ 

|g2O0<7>fe>* ^ y 5MhBSK4S^»TJ4. _Lf2CD<fc 5fc 
bfc-fe >7> 7 > Zf<D 7 y 5^r-^ ©SIB* J: 

/ wx zmtfrf^g * * y -t;pcQft o &<^£^ icff A 

A-Si^lltSfe*. t>77>7't^ ; E'J7KiO 
raiC40(7D^-f yaffil, SW12, SW13, SW14/^£&-5S3£ 

21,SW22t*tf y Vm^)J-^—i>m<DX-( y^-C&O. 

e:ne>f£±BSx-r ->^svfii~swi4 t h^[cM0SFETi' c fco«i 
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SA^egjOffiU&KIB'?. X-ry^5W21,SW22€:^->$ 
"&T3Wl«©ey hMBL€l. 0V©«fc5fc::/y5^— 

£©<hi!r#jSR<B!l©tf>.y h**0: SV<D£.5t£WOWz 
3£KtZ>o %Lfz. -t>X7>Z^MtX^ yfS«U^> 
3UT U -fe y HttBKT * t.mz. 0. 5V©£ 5 
JO -^AT*5<. ^MOSfET Q1.Q2 

CDy- b {ZVccOck 5 JWtEE*-£AT. Ql. Q2<&^->^ 

^tl*^, /t'J7K 12|*ICD(,i-rtl^— -DCDV— Y- 
mi&Z.TV<D&otemiU-^MzWG£t : Z>o -T-ixfc, L 

A^i7H<D-t;uA, b) te3->#3iti$n, ^^-fe;^ 
(MA^i70<D-t;uo itt7m&izzti. mm-t 

W,Z. X-<-y5 I Sffl4S:^-7$^-T-fe>X7>^SA©U 

^SAtSr^1--5. -tUT, ir>XZ>^SA©P-M0S 
fi«(cmig«EVccS:, ^fcN-MOSfiUfrSfl&m'E (0V) 
{WBT So ttfr *>±>X7> ^SA^ e y h^BL, BL * 

it. X-f y^Sn3**7S-&T, ^21EK^-r<fc-5fC, 
ty h^BL<h-k>^7>^SA<h<&«08IU7it^-e, X 

•< y ^sw2i, sK22^>^xmm^zmmm<D 

My hllBLSrVcc-Vtn (M^-fSS. 3V-0. 6V=2. 7V) 

^ ^W21, SW22S^-7 bd^X< y ^Wll S^->^1t-5. 
-T-St. ir>XT>^SAtc:^2n-CiiS7 i — ^Idj&i; 
T. 7=-^*« "l"^6X-f y5 1 SW12^>$nT, 
My \>1tmS\Ly YWmB\"<-)V (0V) Cr-fZf-t- 
— -fc>^7>^SA{3^F$nTt/i-57 i — 

\fybmLmcci"<)\,$:tm-rz>. o^o, t>x7 
iz^n^tiiam-^o 
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*ftBL_h©*-r 'y^SH13&yj-y£-GTtfy hgflBL 

MOS{B0*3ckt^N-MOS{a!)<D«®mK«O. 5V(Ct85£l/r*5 
<c -^n^t.. -t>X7>^SAO)P-M0S{l!|{3®S«aEV 
cc£. *fcN-WS«K«««fc (OV) ^^TSiit 
*>(::. t*-> h^BL±©X-f y^WlS^^-r-So Ctlfc 
«fct?T, H>7>T>7*M& ^220(3^^-5(3, ii&iE 

9=5IH*:*>U fcfy Mft^U?-*'— S^tBE (1) *1V 
Ct*ItT, try MgmjO.BLl©*lVt^:* (BL2«M 

-f y?SW21,SI22*:*->£irc SR<B!]©t*-.y h^BL^ 

"7— HKIC5feo«t*ffiU-f l^yi^ (3.7V) ,fcgt>^=H£ 
^MttS^— FHB^U^hkgfcffit/^^EU-fcJP (#1 

^.f^i70©-fe;pA) (4*>«»ic$n. mm^)vam 

•Jir^ («*.ti36i7B©-fe>PB) (S^-^^(3$n. g 

;uv*lB$-r«. e:©£s*t>*^us^Ht**r 

^■•55=-^ "ii"(rffl^-r-5^^u-fe;i' (^i7ia©-fe;p 

(S&230) „ 

"irc«s-r5.* : E'j-fe;i' (m^ao-b^o tym. 

^l/^l/iO^^U^M©*^-^ GB17I9© 

i*^u*m»©* i ey-fcH' (mi7Bi©-fe;UB) 
y—pmzw&ih&JVi'X (-lov) *fflftrr*ii£T 
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